I. Introduction
The calculation of corrections in energy levels in atoms needs many additional corrections including those due to quantum electro-dynamic (QED) effects. The largest QED effect in hydrogen is the self energy [1] [2] . The second largest effect is the vacuum polarization [3] [4] [5] [6] [7] which is observed when a charged nucleus is placed in the Dirac Sea. This is because a virtual electron-positron pair is created in the Coulomb field of the nucleus. The electrons attract to the nucleus and the positrons escape from the nucleus. As a result the net charge observed at finite distances is smaller than the bare charge of the nucleus. The correction in this observed charge confined in the nucleus is called the vacuum polarization.
II. Vacuum Polarization
To find the influence of the creation of a virtual electron-positron pair on the propagation of the photon, one investigates how the unperturbed photon propagator By using the regularization method [8] 
The gauge invariant polarization operator is obtained
Where
As it is known that the scattering cross section of two electrons or other charged particles will be influenced. The energy shift due to vacuum polarization in the first order perturbation theory is given by
In this paper we calculated this correction using 1 , 2 , 2 , 3 and 3 Schrodinger solutions of the hydrogen atom and the Uehling potential 
Where the nucleus radius R is given as = 1.2 1 3 Where A is the mass number of the nucleus. To calculate the relativistic effect the energy shift has the form
Where is the Dirac wave function for hydrogen in the presence of Coulomb field [1] . This can be written as
Where,
Where f 1 and f 2 are the radial wave functions as defined in [1] .
III.
Results and discussion Figure 1 shows the spherically symmetric potential of the nucleus described by equation (11). Figure 2 shows the Uehling potential, equation (14), by introducing the spherically symmetric Coulomb potential which is shown in figure 1. In this calculations we take m = ℏ = c = 1 and R = 0.85 Fm for the proton radius. From equation (8) , is proportional to 2 and since the Uelhing potential in figure 2 contributes large around the center of the nucleus, one expects that the states which have large density distribution near the center of the nucleus give large values for . From figures 3 and 4 the density distribution of the states decreases with the increase in the principle quantum number n at the center of the nucleus, this indicates that decrease with the increase in n as shown in table 1. From figure 4 the density distribution is very small at the center of the nucleus and we find From these results it is clear that the vacuum polarization appears largely at the center of the nucleus. From table 1, ( ) decreases with the increase in the principle quantum number n. The difference between the two columns decreases with the increase in principle quantum number. Table 2 shows that ( ) decreases with the increase in principle quantum number. The difference between the two columns decreases with the increase in principle quantum number. The correction of the same state calculated with Coulomb 1/r is larger than that calculated with symmetric potential. Table 3 shows Dirac corrections are larger than the Schrödinger corrections. The difference between ( ) in case of Dirac solutions and ( ) in case of Schrodinger solutions decreases with the increase in the principle quantum number. From table 3, we conclude that the relativistic effect in case of hydrogen atom is small, because Z = 1. 
